organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 



ISSN 1600-5368 



Methyl 2-(2-{[(benzyloxy)carbonyl]- 

amino}propan-2-yl)-5-hydroxy-6- 

methoxypyrimidine-4-carboxylate 



b = 6.5413 (13) A 
c = 16.167 (3) A 
B = 97.37 (3)° 
V = 894.7 (3) A 3 
Z = 2 

Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 1997) 
T mi „ = 0.979, r m „ = 0.987 



Mo Ka radiation 
li = 0.11 mm -1 
T = 113 K 

0.20 x 0.16 x 0.12 mm 



7509 measured reflections 
2281 independent reflections 
1854 reflections with I > 2a(l) 
R in , = 0.044 
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Key indicators: single-crystal X-ray study; T = 1 1 3 K; mean cr(C-C) = 0.004 A; 
R factor = 0.039; wR factor = 0.088; data-to-parameter ratio = 8.9. 



In the title compound, C 18 H 21 N 3 0 6 , the dihedral angle 
between the two aromatic rings is 61.1 (1)°. The crystal 
structure is stabilized by intermolecular O— H- ■ O hydrogen 
bonds. An intramolecular O— H- ■ O hydrogen bonds is also 
present. 

Related literature 

The title compound was obtained in an attempt to synthesise 
an intermediate for the antiretroviral drug raltegravir [sys- 
tematic name 7V-(2-(4-(4-fluorobenzylcarbamoyl)-5-hydroxy- 
l-methyl-6-oxo-l,6-dihydropyrimidin-2-yl)propan-2-yl)-5- 
methyl-l,3,4-oxadiazole-2-carboxamide], see: Belyk et al. 
(2006). For background to raltegravir, see: Steigbigel et al. 
(2008). For related structures, see: Shang & Shang (2007); Fun 
et al. (2009). 
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Experimental 

Crystal data 

C 18 H 21 N 3 0 6 
M r = 375.38 



R[F > 2a(F 2 )] = 0.039 

wR(F 2 ) = 0.088 

S = 1.01 

2281 reflections 

256 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/£W = 0.25 e A~ 3 

Apmin = -0-21 e A~ 3 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


02-H2- ■ 05' 


0.87 (3) 


2.27 (3) 


2.889 (2) 


128 (2) 


02-H2-03 


0.87 (3) 


1.95 (3) 


2.652 (2) 


136 (3) 


Symmetry code: (ij —2 


c + l, y + i, -z- 


1-2. 







Monoclinic, P2 1 
a = 8.5313 (17) A 



Data collection: SMART (Bruker, 1997); cell refinement: SAINT 
(Bruker, 1997); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors thank the funds of Hebei Province Science and 
Technology Research and Development Projects (No. 
08276409D) and Hebei University of Science and Technology. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5023). 
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Methyl 2-(2-{[(benzyloxy)carbonyl]amino}propan-2-yl)-5-hydroxy-6-methoxypyrimidine-4- 
carboxylate 

Z. Shang, S. Qi, X. Tao and G. Zhang 
Comment 

Raltegravir (MK-05 1 8, brand name Isentress) is an antiretroviral drug produced by Merck & Co, used to treat HIV infec- 
tion (Steigbigel et ah, 2008). It received FDA approval in October 2007, the first of a new class of HIV drugs, the in- 
tegrase inhibitors, to receive such approval. When methyl 2-(2-(benzyloxycarbonyl)propan-2-yl) -5-hydroxy-6-oxo-l,6-di- 
hydropyrimidine-4-carboxylate was reacted with dimethyl sulfate catalyzed by magnesium methoxide in dimethyl sulfox- 
ide (Belyk et ah, 2006), as we designed, in order to synthesize methyl 2-(2-(benzyloxycarbonyl)propan-2-yl) -5-hydroxy- 
l-methyl-6-oxo-l,6-dihydropyrimidine-4-carboxylate as the key intermediate of Raltegravir, two products appeared on thin 
layer chromatography. These products were separated through flash chromatography and the structures were conformed by 
nuclear magnetic resonance and X-ray analysis. The result showed that the title compound was the byproduct of the reaction. 
The pyrimidinone ring is planar, as it is in a related compound (Fun et ah, 2009). This is in contrast with another related 
compound (Shang et ah , 2007), where the heterocyclic ring is twisted. In the title compound the dihedral angle between 
the two aromatic rings is 118.9 (1)°. The crystal structure is stabilized through intermolecular O — H-0 hydrogen bonds; 
intramolecular O — H - 0 hydrogen bonds are also present. 

Experimental 

To a slurry of methyl 2-(2-(benzyloxycarbonyl)propan-2-yl) -5-hydroxy-6-oxo-l,6-dihydropyrimidine-4-carboxylate (1.5 
g) and magnesium methoxide (2.1 g) in dimethyl sulfoxide(15 ml) at 70 °C, dimethyl sulfate (3.1 g) was added dropwise. 
After addition, the mixture was heated at the same temperature for 8 h. To the reaction mixture was then added 40 ml 2 N 
HC1 and then 100 ml water. Solid appeared when the mixture was stirred in an ice-water bath. The products were filtered 
and separated by flash chromatography. 50 mg of the title compound was dissolved in 30 ml methanol and the solution 
was kept at room temperature for 10 d; natural evaporation gave colorless single crystals of the title compound suitable 
for X-ray analysis. 

Refinement 

All H atoms attached to C atoms were fixed geometrically and treated as riding with C — H = 0.95 A(aromatic), 0.98 A(methyl 
group) or 0.99 A(methylene group). £/j S0 (H) = xUeq(C). where x = 1.5 for methyl H and 1.2 for all other carbon-bound 
H atoms. The positional parameters of the oxygen-bound H atoms and nitrogen-bound H atoms were refined freely(0- 
H=0.87 (3)A, N-H=0.92 (3)A). 
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Figures 




Fig. 1. The molecular structure of the title compound, drawn with 30% probability ellipsoids. 
Hydrogen atoms are shown as spheres of arbitrary radius. 



Methyl 2-(2-{[(benzyloxy)carbonyl]amino}propan-2-yl)- 5-hydroxy-6-methoxypyrimidine-4-carboxylate 



Crystal data 

Ci 8 H 2 iN 3 0 6 ^(000) = 396 

M,-= 375.38 D x = 1.393 Mg nT 3 

Monoclinic, P2\ Mo Ka radiation, X = 0.71073 A 

Hall symbol: P 2yb Cell parameters from 3543 reflections 

a = 8.5313 (17) A 6 = 2.3-27.5° 

6 = 6.5413 (13) A H = 0.11mnr 1 

c = 16.167 (3) A J=113K 

(3 = 97.37 (3)° Plate, colorless 

V= 894.7 (3) A 3 0.20 x 0.16 x 0.12 mm 

Z = 2 



Data collection 



Bruker SMART CCD area-detector 
diffractometer 

Radiation source: rotating anode 
confocal 

Detector resolution: 7.31 pixels mm" 
co and cp scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 1997) 
T min = 0.979, T max = 0.987 
7509 measured reflections 



2281 independent reflections 

1854 reflections with / > 2a(7) 
ic lnt = 0.044 

©max ~~ 27.9 , Omin ~~ 2.5 

£ = -10^11 
^ = -7^8 
/ = -21^20 



Refinement 

2 Primary atom site location: structure-invariant direct 

Refinement on F methods 

Least-squares matrix: full Secondary atom site location: difference Fourier map 

1 -j Hydrogen site location: inferred from neighbouring 

R[F 2 > 2o(F 2 )] = 0.039 ^ 

2 H atoms treated by a mixture of independent and 

wR(F ) 0.088 constrained refinement 

s=lm w=l/[oVo 2 ) + (0.049 LP) 2 ] 

where P = (F 0 2 + 2F c 2 )/3 

2281 reflections (A/cr) n 
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256 parameters Ap max = 0.25 e A 

1 restraint Ap min = -0.21 e A~ 3 

Special details 

Experimental. 1//-NMR (500 MHz, CDC13) 1.72(s, 6H), 3.66(s, 3H), 3.97(s, 3H), 5.03(s, 2H), 5.28 (s, 1H), 7.02-7.32(m, 5H, J=75 
Hz), 10.39(s, 1H). 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 




Nl 


0.7129 (2) 


0.6028 (3) 


0.89047 (10) 


0.0184 (4) 


N2 


0.4395 (2) 


0.6250 (3) 


0.83861 (10) 


0.0192 (4) 


IN J 


fl 4877 0\ 
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Vf.U / J \ J) 
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U.UZ1U [H ) 
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0.427 (3) 


0.599 (5) 


0.6595 (17) 


0.043 (8)* 


Ol 
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03 
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04 
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05 
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0.2009 (2) 


0.76039 (9) 


0.0259 (4) 


06 
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0.039* 
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C16 0.0589 (19) 0.0398 (17) 0.0267 (13) 0.0142 (15) -0.0054 (13) -0.0064(12) 

C17 0.0522 (17) 0.0255 (13) 0.0324 (13) -0.0012 (13) -0.0088 (12) 0.0023 (11) 

C18 0.0325 (14) 0.0309 (14) 0.0231 (11) -0.0050 (11) -0.0020 (10) 0.0032 (10) 



Geometric parameters (A, °) 
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1.460 (2) 


C13— C14 


1.384 (3) 


05— Cll 


1.211 (3) 


C13— C18 


1.392 (4) 


06— Cll 


1.358 (3) 


C14— C15 


1.391 (4) 


06— C12 


1.438 (3) 


C14— H14 


0.9500 


CI— C8 


1.530 (3) 


C15— C16 


1.386 (5) 


C2— C3 


1.422 (3) 


C15— H15 


0.9500 


C3— C4 


1.375 (3) 


C16— C17 


1.375 (4) 


C4— C6 


1.490 (3) 


C16— H16 


0.9500 


C5— H5A 


0.9800 


C17— C18 


1.388 (4) 


C5— H5B 


0.9800 


C17— H17 


0.9500 


C5— H5C 


0.9800 


C18— H18 


0.9500 


C7— H7A 


0.9800 






CI — Nl — C4 


116.32 (18) 


Ci — C8 — C9 


112.28 (18) 


C2 — N2 — CI 


117.25 (17) 


C8 — C9 — H9A 


109.5 


Cll— N3 — C8 


120.17 (17) 


C8 — C9 — H9B 


109.5 


Cll — N3 — H3 


117.4 (18) 


H9A — C9 — H9B 


109.5 


C8 — N3 — H3 


113.6 (19) 


C8 — C9 — H9C 


109.5 


C2 — Ol — C5 


115.85 (16) 


H9A — C9 — H9C 


109.5 


C3 — 02 — H2 


112 (2) 


H9B — C9 — H9C 


109.5 


C6— 04— C7 


116.03 (16) 


C8— CIO— H10A 


109.5 


Cll— 06— C12 


116.08(19) 


C8— CIO— HI OB 


109.5 


Nl— CI— N2 


125.66 (19) 


HI OA— CIO— HI OB 


109.5 


Nl— CI— C8 


118.88 (18) 


C8— CIO— H10C 


109.5 


N2— CI— C8 


115.42 (17) 


HI OA— CIO— H10C 


109.5 


N2— C2— Ol 


120.61 (17) 


HI OB— CIO— H10C 


109.5 


N2— C2— C3 


122.69 (19) 


05— Cll— N3 


126.3 (2) 


Ol— C2— C3 


116.69(18) 


05— Cll— 06 


124.3 (2) 


02— C3— C4 


127.57 (18) 


N3— Cll— 06 


109.39 (18) 


02— C3— C2 


117.10(18) 


06— C12— C13 


112.31 (19) 


C4— C3— C2 


115.33 (18) 


06— CI 2— H12A 


109.1 
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Nl— C4— C3 
Nl— C4— C6 
C3— C4— C6 
Ol — C5 — H5A 
Ol— C5— H5B 
H5A — C5 — H5B 
Ol— C5— H5C 
H5A— C5— H5C 
H5B — C5 — H5C 
03— C6— 04 

03— C6— C4 

04— C6— C4 
04 — C7 — H7A 
04 — C7 — H7B 
H7A— C7— H7B 
04 — C7 — H7C 
H7A— C7— H7C 
H7B— C7— H7C 
N3— C8— CIO 
N3— C8— CI 
CIO— C8— CI 
N3— C8— C9 
CIO— C8— C9 

C4— Nl— CI— N2 
C4— Nl— CI— C8 
C2— N2— CI— Nl 
C2— N2— CI— C8 
CI— N2— C2— Ol 
CI— N2— C2— C3 
C5— Ol— C2— N2 
C5— Ol— C2— C3 
N2— C2— C3— 02 
Ol— C2— C3— 02 
N2— C2— C3— C4 

01— C2— C3— C4 
CI— Nl— C4— C3 
CI— Nl— C4— C6 

02— C3— C4— Nl 
C2— C3— C4— Nl 
02— C3— C4— C6 
C2— C3— C4— C6 
C7— 04— C6— 03 
C7— 04— C6— C4 
Nl— C4— C6— 03 
C3— C4— C6— 03 
Nl— C4— C6— 04 
C3— C4— C6— 04 



122.66 (17) 

118.47(18) 

118.86(18) 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

124.10 (18) 

121.35 (19) 

114.55 (17) 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

106.74 (17) 
109.65 (18) 
108.25 (18) 
109.79 (19) 
110.0(2) 

2.0 (3) 

179.8 (2) 
-2.9 (3) 
179.2 (2) 
-178.2 (2) 
0.9 (3) 
2.5 (3) 
-176.63 (19) 
-177.9 (2) 
1.2 (3) 
1.7(3) 

-179.13 (19) 
1.0 (3) 
-179.9 (2) 

176.9 (2) 
-2.7 (3) 
-2.2 (3) 
178.2 (2) 
-2.9 (3) 
176.54 (19) 
177.4 (2) 
-3.5 (3) 
-2.1 (3) 
177.1 (2) 



C13— C12— H12A 
O6— CI 2— H12B 
C13— C12— H12B 
H12A— C12— H12B 
C14— C13— C18 
C14— C13— C12 
C18— C13— C12 
C13— C14— C15 
C13— C14— H14 
C15— C14— H14 
C16— C15— C14 
C16— C15— H15 
C14— C15— H15 
C17— C16— C15 
C17— C16— H16 
C15— C16— H16 
C16— C17— C18 
C16— C17— H17 
C18— C17— H17 
C17— C18— C13 
C17— C18— H18 
C13— C18— H18 

Cll— N3— C8— C10 
Cll— N3— C8— CI 
Cll— N3— C8— C9 
Nl— CI— C8— N3 
N2— CI— C8— N3 
Nl— CI— C8— C10 
N2— CI— C8— C10 
Nl— CI— C8— C9 
N2— CI— C8— C9 
C8— N3— Cll— 05 
C8— N3— Cll— 06 
CI 2— O6— Cll— 05 
CI 2— O6— Cll— N3 
Cll— O6— C12— C13 
O6— C12— C13— C14 
O6— C12— C13— C18 
C18— C13— C14— C15 
C12— C13— C14— C15 
C13— C14— C15— C16 
C14— C15— C16— C17 
C15— C16— C17— C18 
C16— C17— C18— C13 
C14— C13— C18— C17 
C12— C13— C18— C17 



109.1 
109.1 
109.1 
107.9 
118.8 (2) 
122.4 (2) 

118.8 (2) 
120.2 (3) 
119.9 
119.9 
120.4 (3) 
119.8 
119.8 
119.7 (3) 
120.1 
120.1 

119.9 (3) 
120.0 
120.0 
120.9 (3) 
119.5 
119.5 

-168.3 (2) 
-51.3 (3) 
72.5 (3) 

158.04 (19) 
-23.9 (3) 
-85.9 (2) 
92.1 (2) 
35.7 (3) 
-146.3 (2) 
-19.5 (3) 
162.23 (18) 
-5.0 (3) 
173.27 (18) 
-92.1 (2) 
9.1 (3) 
-169.70 (19) 
0.1 (3) 
-178.7(2) 
-0.2 (4) 

0.6 (4) 
-0.8 (4) 
0.7 (4) 
-0.4 (3) 

178.5 (2) 
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Hydrogen-bond geometry (A, °) 

D—H-A 

02— H2-05' 
02— H2-03 

Symmetry codes: (i) -x+l,y+U2, -z+2. 



D — H 
0.87 (3) 
0.87 (3) 



H-A 
2.27 (3) 
1.95 (3) 



D-A 
2.889 (2) 
2.652 (2) 



D—H-A 
128 (2) 
136 (3) 
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